cne ARTICLE (Murphy, Oxencis, Klauck, Meyer, & Zimmerman, 2009) . Medication reconciliation has been recognized as a critical process in safe transition of patients within hospital units and at hospital discharge to home or to another institutional setting. In fact, the United States Joint Commission adopted this process as a National Patient Safety Goal in 2006 (Alper, O'Malley, & Greenwald, 2010) . Despite this mandate, health care providers have experienced a variety of operational difficulties with implementing a successful medication reconciliation process.
Other researchers have found evidence that approximately 20% of patients discharged from the hospital to their home experienced an adverse event during this transition (Forster, Murff, Peterson, Gandhi, & Bates, 2003) . Furthermore, 66% to 72% of these events were found to be drug related (Delate, Chester, Stubbings, & Barnes, 2008) . Among Medicare fee-for-service patients, 19.6% are rehospitalized within 30 days of discharge. Of these readmissions, it is estimated that three quarters may be avoidable, which would ultimately result in an annual savings of $12 billion in health care (Hansen, Young, Hinami, Leung, & Williams, 2011) . Another report puts the estimated number of Medicare patients readmitted within 30 days of discharge at one in five, with a cost of more than $26 billion annually (Graves, Hollenack, & Meyer, 2011) . In an attempt to decrease the costs associated with avoidable hospital admissions, The Patient Protection and Affordable Care Act (PPACA, 2010) states that beginning in 2013 hospitals will be subject to a Medicare reimbursement penalty for readmissions within 30 days for certain high-risk diagnoses (Hansen et al., 2011) . The best way to prevent hospital readmissions is to ensure that patients are better managed with well planned and executed care transition processes that include evidence-based interventions, such as medication reconciliation during and after care transitions and partnering with post-acute care providers to ensure continuity (Taylor, 2010) . However, most discharge programs to date have continued to focus solely on medication use within the hospital (Kahn & Angus, 2011) .
IMPORTANCE OF MEDICATION RECONCILIATION IN ASSISTED LIVING FACILITIES
Assisted living facilities (ALFs), an important residential option for the growing population of older adults, have developed nationally in response to the demand for alternatives to traditional nursing homes. It is important to note that along with consumer values such as resident choice, independence, privacy, and dignity, one of the most stated reasons for choosing to live in an ALF is the need for assistance with medication management (Wizwer & Simonson, 2006) . ALFs have been described as the "driver for social and cultural change in long-term care" (Center for Excellence in Assisted Living, 2005, p. 9), and demand for ALFs is expected to rise as the percentage of older Americans increases over the next 25 years (Patel & Gunnarsson, 2012) .
Despite this growth, regulation of ALFs has been slow to catch up and varies from state to state, resulting in a lack of continuity regarding necessity of nursing staff or standardized training and skill proficiency requirement for medication admin-cne ARTICLE istration technicians (Barra, 2011; Budden, 2011) . This is problematic, as many ALF residents have complex and changing drug regimens (Dierich, Mueller, & Westra, 2011; Kemp, Luo, & Ball, 2012; Stefanacci & Haimowitz, 2012) , are taking an average of nine different medications daily due to physical and cognitive problems, and the majority of residents depend on staff to manage and correctly administer their medications (Zimmerman, Love, Cohen, & Sloan, 2009) . Despite the complexity of medication regimens among ALF residents, professional clinical attention is in short supply, which can also result in risk for negative health outcomes Young et al., 2008) . Given the amount of older adults residing in ALFs and the potential for poor outcomes, there has been a surprising lack of research in this area, thus little is known about medication management practices in ALFs (Mitty, 2009 ).
ALFs differ from nursing homes and are not required to have an RN on-site 24 hours per day to meet regulation requirements. Therefore, in many instances, management of prescribed medications is assumed by non-nursing staff (medication administration technicians or unlicensed assistive personnel) who may have had limited training in safe medication practices. In fact, according to one study, 50% of states have no requirement for any licensed nurses to be employed in ALFs, and 61% of states require no specified hours of medication training for unlicensed assistive personnel (Wood, Guo, Kim, & Phillips, 2010) . Medication technicians are taught the task of medication administration with varying emphasis on drug categories, common side effects, patient education, and the steps of medication reconciliation. By contrast, RNs and licensed practical nurses (LPNs) receive extensive formal education as required to achieve safe, effective patient outcomes, including medication reconciliation and evaluation of therapeutic effects of medication, and are additionally held accountable by local state boards of nursing (Dickinson & Flynn, 2012) .
Since the conception of assisted living, many changes have occurred that call into question the safety of the unlicensed assistive personnel model of care delivery with regard to medication management. Few studies have evaluated the model and from a national perspective, there is currently no uniform way to determine the scope of medicationrelated problems in ALFs (Wood et al., 2010) . Additionally, to date, most research on use of unlicensed personnel to administer medications has been conducted in nursing homes where there is growing support for the use of certified medication technicians in safe medication administration, working under the supervision of an RN in this setting . Some have argued that delegating this task allows RNs time to assess the residents and communicate findings with physicians (Vogelsmeier, 2011) . Others favor allowing only nurses to administer medication not only in nursing homes but also in ALFs ; one drawback reported herein is that the use of nurses in this setting will increase the cost for this level of care.
Research to date is inconclusive. One study reporting barriers to safe medication administration in the nursing home setting concluded that understanding the complexity of the medication administration process was critical to quality improvement efforts; use of unlicensed personnel was discussed for medication administration; however, this was not identified as a problem regarding safe medication processes . Nursing homes benefit from the oversight of RNs and pharmacists who routinely review residents' medication regimens. However, ALF residents are not afforded the same safeguard, and the local state regulators vary widely with regard to frequency of medication regimen review (i.e., prescribing behavior) and whether it must be completed by a pharmacist, RN, or physician (Mitty, 2009) .
The purpose of this retrospective study was to assess medication discrepancies after older adults transitioned from the hospital to an ALF. The primary aim was to determine the type and frequency of medication discrepancies. The rela- 
METHOD

Conceptual Framework
This study embraces the National Quality Forums (NQFs) care coordination measures for delivery of quality health care (NQF, 2012) . Other prominent, nationally recognized health care organizations, including the LeapFrog Group (2010) , have also promoted safe transition practices to drive quality and safety improvement efforts throughout the U.S. health care industry. The care coordination measures, which include medication reconciliation and improved communications between health care professionals, provide a framework for nurses, especially advanced practice nurses (APNs) to examine current practice and develop interventions that ensure the safety of ALF residents who are transitioning from the hospital.
Study Design
A retrospective chart review was conducted in a large commercial pharmacy servicing multiple ALFs in the northeastern United States to examine the type and frequency of medication discrepancies that occurred as a result of transitioning from the hospital to the assisted living environment. Residents' pre-hospital medication profiles, maintained by the pharmacy, were compared with a faxed copy of the residents' hospital discharge medications. The comparison allowed thorough examination of pre-and post-hospital medication profiles of current ALF residents ages 65 or older who were admitted to the hospital for acute care then discharged from the hospital to the ALF. A power analysis indicated that a sample of 80 participants would be necessary to achieve a power of 95% to detect a mean difference of 40% with minimum number of success of 25 in the sample. The study population comprised 80 consecutive ALF residents (65 or older) discharged from the hospital with at least five prescription medications.
Study Procedure
The University Institutional Review Board approved this study and a letter of agreement to participate was obtained from the owners of the pharmacy. The primary author (M.F.) reviewed resident records provided by the pharmacy, collected demographic information (e.g., age, gender, diagnosis, comorbidities, number and type of prescribed pre-and post-hospital medications), and documented medication discrepancies (differences between prehospital medications and discharge medications without documentation explaining why they were added, changed, or omitted). The medications were broadly divided into 20 common categories.
Statistical Analysis
The data from pre-hospital medication records and hospital discharge medications were recorded on data collection sheets at the pharmacy, entered into an Microsoft Excel ® database, checked for errors, and then imported into SPSS version 18.0 for analysis. Descriptive statistics were used to describe characteristics and demographics of the study population. To determine whether an association existed between the number of medications prescribed and the number of medication discrepancies, Pearson's linear correlation coefficient was computed. Two sample t tests were conducted to compare differences in age, gender, and diagnosis with the number and type of medications and the frequency of discrepancy.
RESULTS
Sample
Of the 80 residents, 27 (33.8%) were 90 or older and 64 (80%) were women. Sample characteristics of the study population, including admitting diagnosis and comorbidities, are displayed in Table 1 . A list of the medication categories, with number and percentage of medication discrepancies, is displayed in Table 2 .
Medication Discrepancies
One or more medication discrepancies were found in 69 (86.2%) of the records from pre-to posthospitalization, and the three most common discrepancy types were omission without documentation (42%), added without documentation (28%), and changed without documentation (26%) (Figure) . Medication discrepancies were found in nearly all medication categories. Discrepancies in the following medication categories affected at least one Two sample t tests were conducted to determine whether differences in means between groups were statistically significant. Comparisons were made between the number of medications and the type and frequency of medication discrepancies on age (65 to 89 and 90 and older), gender, diagnosis, and comorbid conditions; however, no significant differences were found. It was interesting to note that residents with respiratory problems had a significantly higher number of medication prescriptions (t [78] = 2.042, p = 0.045), than those without respiratory problems. Also, the total number of discrepancies was significantly lower for residents with a diagnosis of pain (t [78] = -2.060, p = 0.043) compared to those without a diagnosis of pain. Otherwise, there were no significant differences in the amount of medications prescribed per resident or in the total number of discrepancies in relation to diagnosis.
DISCUSSION
The results of this study indicate that medication discrepancies (86%) that occurred during transition from the hospital to ALFs are a significant problem. Our findings were similar to those of a study that examined medication discrepancies resulting from transition of patients from the hospital to a nursing home. Researchers, performing medication reconciliation, found a 71% discrepancy rate (Tjia et al., 2009) . Results from other studies also suggest that performing medication reconciliation may be an important means of decreasing or eliminating medication discrepancies (Delate et al., 2008; Kackman, Corbett, Schumann, & Setter, 2011; Karapinar-Carkit et al., 2009; Kemp et al., 2009 ). To date, however, no data are available on the practice of medication reconciliation during transition from hospitals to ALFs. This is significant, as typical residents of ALFs are frail older adults, many with cognitive impairments, that hinder participation in the transition process, resulting in poor communication of crucial information and further risk for hospitalizations, iatrogenic complications, and uncoordinated care (LaMantia, Scheunemann, Viera, BusbyWhitehead, & Hanson, 2010) .
Although polypharmacy is described as a risk factor for disparity between documented medication lists and what the patient may actually be taking (Dierich et al., 2011; Thompson-Moore & Liebl, 2012; Varkey et al., 2007) , our study did not find a significant difference between the amount of medications prescribed and the number of discrepancies. However, multiple medications could not be ruled out as a risk factor for discrepancy during transition of care.
Study findings indicating that residents with respiratory conditions had more medications than those with other diagnoses were consistent with evidence suggesting that individuals with chronic obstructive pulmonary disease have many comorbidities, which results in more medications (Almagro et al., 2012) . Although the current study found low numbers of discrepancies for residents with a pain diagnosis, the causes of pain were not differentiated during data analyses. Thus, it is not possible to make meaningful comparisons on the number of medications by cause of pain; additionally, the study sample was small in relation to the amount of medication categories compared.
Although the practice of medication reconciliation is known to be an important step in safe transition of care by helping prevent unnecessary hospitalizations, and the PPACA (2010) provides funding to support safer practices (Hansen et al., 2011) , many issues continue to hinder implementation of medication reconciliation. Concerns cited include identifying who should perform medication reconciliation, how to reliably inform aftercare/ post-acute care providers of medication changes during hospitalization, and how to engage patients and family/caregivers in the process. These difficulties have been Our study did not find a significant difference between the amount of medications prescribed and the number of discrepancies. However, multiple medications could not be ruled out as a risk factor for discrepancy during transition of care. cne ARTICLE debated for several years without concrete solution (Alper et al., 2010) . In an attempt to identify barriers to performing medication reconciliation, both physicians and pharmacists in one study reported the top reasons as unreliable patients and the high number of tasks, such as admitting new patients and rounding on acutely ill patients, which compete for providers' time and attention (Boockvar, Santos, Kushniruk, Johnson, & Nebeker, 2011) . From the physicians' and pharmacists' points of view, the quantity and urgency of such tasks caused the providers to view them as a high priority, leaving little to no time for medication reconciliation. The study concluded that future research should examine the effect of addressing these barriers while increasing providers' self-efficacy to conduct medication reconciliation implementation and patient outcomes (Boockvar et al., 2011) . In addition to time and attention issues, several studies have identified complex medication regimens, a lack of understanding of the postacute care setting, poor medication reconciliation, and lack of communication with post-acute care facilities as barriers to safe care transition (Dierich et al., 2011; Flora, Parsons, & Slattum, 2011; Lattimer, 2011) . Support for the use of APNs to perform medication reconciliation as part of care transition initiatives showed promising results in terms of reduced risk for medication discrepancies (Goins, 2012; Naylor et al., 2004; Ornstein, Smith, Foer, Lopez-Cantor, & Soriano, 2011) . However, no data were found on use or benefit of APNs involved with the medication management of ALF residents. Thus, important next steps include educating nursing professionals on the importance of medication reconciliation and medication reconciliation pre-and post-discharge to ALFs and in developing processes that at least require nursing oversight.
LIMITATIONS
Our findings lack generalizability, as the current study was small and conducted at one pharmacy that serviced many ALFs in one geographic area. Findings are also limited by several factors that were not examined, such as ALFs' use of multiple pharmacies, variety and number of staff, composition, and quality of staff training in medication reconciliation. Also, during data collection no distinction was made between medications ordered on a routine basis versus a medication ordered on an "as necessary" basis, nor was any distinction made between handwritten versus computerized discharge summaries. Nevertheless, these findings provide additional evidence that supports the practice of medication reconciliation in ALFs. Further research in a wider geographic location and in varying facility sizes is warranted.
IMPLICATIONS OF THE FINDINGS
To support the safety of older adults utilizing the health care system, findings from this study indicate the need for improved transition of care processes using evidencebased interventions such as medication reconciliation between hospitals and post-acute care providers. Safe transitions must be interdisciplinary, standardized, and patient/ resident centered. Currently, nurses nationwide have limited oversight for the care provided in ALFs or the performance of unlicensed assistive personnel (Wood et al., 2010) . Additionally, many nursing board members have little if any understanding of the ALF care setting (Mitty, 2009 ). To effect change locally and nationally, nurses involved in ALF settings need to support both legislative and regulatory initiatives to standardize the parameters of training for unlicensed personnel in medication management under the supervision of nurses. Diligence toward legislative action will safeguard the nurse's role in ALF environments and secure the delivery of quality care (Bara, 2011) . Given the trend toward use of unlicensed personnel in nursing homes,
Medication Discrepencies by Type (n=69)
Omission without Documentation 42%
Added without Documentation 28%
Changed without Documentation 26%
Discontinued without Documentation 4%
Figure 1
Type of Medication Discrepancies cne ARTICLE it is unlikely that ALFs will be required to exclusively employ nurses for medication administration. Thus, it is necessary that boards of nursing in every state develop core competencies for unlicensed personnel administering medications (Mitty, 2009 ) and guidelines for their supervision.
More immediate solutions to improve resident safety as they transition from the hospital to ALFs would be to dedicate a nurse to the task of medication reconciliation in facilities that employ nurses. For facilities without nurses, processes to improve transitional care would include the use of only one pharmacy for provision of all resident medication, although it must be noted that some state regulations direct that facilities cannot require residents to obtain medications from a specific pharmacy or pharmacist (Kemp et al., 2010) . However, in using a onesource pharmacy, it might also be possible for a pharmacist to perform medication reconciliation for the facilities he or she serves. It has also been suggested that awareness of older adults' living arrangements, including the lack of nurses and use of unlicensed personnel to manage medications, could result in simplification of medication regimens by clinicians (Flora et al., 2011; Goins, 2012) . Given the lack of standardization and uniform regulation of the assisted living industry, it is necessary for collaboration among professional organizations such as the American Assisted Living Nurses Association and the National Council of State Boards of Nursing to develop and disseminate best practices for medication management in ALFs (Mitty, 2009) . Nurses in the assisted living environment need to be involved in nursing organizations and in developing policies and systems that facilitate best practices and influence health care policy. Having nurses responsible for medication reconciliation and in charge of medication management in ALFs could enhance the health of the community by educating (unlicensed) staff to promote optimal outcomes from the medication program (Young et al., 2008) .
CONCLUSION
Older adults transitioning through the health care system are vulnerable to the negative consequences of medication errors (LaMantia et al., 2010) . Medication reconciliation has been demonstrated to diminish medication errors related to post-acute care (Karapinar-Carkit et al., 2009) and is within the scope and practice of nurses. Evidence-based guidelines for medication management, intended for use in long-term care, including ALFs, provides support for medication reconciliation by nurses (Agency for Healthcare Research and Quality, 2007) . Thus, the current situation in many ALFs where regulatory bodies do not require the employment of nurses to administer or supervise medication processes needs to change.
